Concentration of antipneumococcal antibodies as a serological correlate of protection: an application to acute otitis media.
For the licensing of new pneumococcal vaccines, it is vital to be able to predict their protective efficacy on the basis of immunogenicity. However, the serological correlates of protection have not been established for pneumococcal diseases. A total of 1666 children were immunized with the pneumococcal conjugate vaccine. Acute otitis media (AOM) events were identified, and middle-ear fluid was cultured for pneumococci. The association between the concentration of antibodies against serotypes 6B, 19F, and 23F and the risk of AOM caused by the homologous serotypes or by the cross-reactive serotype 6A was assessed. An association model was used to predict efficacy at different geometric mean concentrations (GMCs). An association between antibody concentration and risk of AOM was found, but with large differences between serotypes. On the basis of the association, the predicted efficacy for 19F was negligible up to the highest GMC tested. In contrast, 6B was found to be highly efficacious (>65%) at a GMC of 0.5 microg/mL. The results challenge the view that a new vaccine candidate should always induce antibody concentrations that are not inferior to those produced by the licensed vaccine. Furthermore, the differences between serotypes caution against defining a common correlate of protection that is applicable to all serotypes.